Introduction
An earlier study of ours indicated that maternal undernutrition affects milk output, but that major constituents of the milk -protein, fat, and lactose -are not affected [1] . Improved breast-milk output will provide many nutritional advantages to infants. Increased breast milk intake not only ensures an increase in the infants' nutrient intake but will delay the untimely introduction of supplements, which are often contaminated and therefore hazardous to infants' health.
A study was therefore conducted to see if dietary supplementation of undernourished mothers would improve their lactation. This issue has been controversial. A few studies have been conducted in other countries on hospitalized subjects [2, 3] , and many field studies have monitored infant growth without including direct measurement of breast-milk output [4, 5] . The results of those field studies that did measure milk volume are conflicting [6, 7] . The present study describes the effect of food supplementation on the lactation of undernourished Burmese mothers in a poor urban community.
Materials and methods
The subjects included in this study were undernourished lactating mothers (weight for height less than 80% of standard, using standards cited by Jelliffe [8] ). They were between 18 and 35 years of age, of any parity, and one to four months post-partum. The women were randomly divided into two groups -12 women who received a supplement, and 9 controls. The study was conducted in the subjects' home settings. Those in the supplemented group were offered a dish of curry (animal protein cooked in oil) twice a day at mealtimes that was taken with the home diet.
The basal milk output of the mothers and milk intake of the infants were measured for three consecutive days according to the method we reported earlier [1, 9] . These measurements were made again two weeks later, after the supplemented group had received the food supplement for 14 days.
Individual food intake was weighed for three consecutive days for both groups of mothers to provide baseline data. Food intake was also measured for the 14 consecutive days during which the mothers were receiving the food supplements. Energy and nutrient intake was computed using a food composition table for use in Asia and the Far East [10] . The nutrient composition of snacks and of those foods not identified in the table was determined in our laboratory using standard methods.
The mothers' weight, height, and skinfold thickness at four sites-biceps, triceps, subscapular, and supra-iliac areas-were measured at the start of the study and two weeks later. The infants' weights were measured at the same times.
Breast-milk samples were collected between 9 and 10 a.m. at the start of the study and two weeks later. Total nitrogen and non-protein nitrogen (i.e., the nitrogen content of the filtrate after proteins were precipitated by 12% TCA) were determined by the micro-Kjeldahl method [11] . Protein nitrogen was calculated indirectly by subtracting non-protein nitrogen from total nitrogen. A conversion factor of 6.38 was used to convert nitrogen to protein. 
Results
The milk output of the mothers, milk intake of the infants, and true protein content of the breast milk at the basal level and after two weeks are shown in table 1. The milk output of the mothers and milk intake of the infants of the supplemented group were significantly increased (p < .001 and p < .01, respectively), whereas there was no improvement in the lactation of the mothers in the control group. There was no significant difference in the true protein con tent of the breast milk between the basal level and after two weeks in either group. The mean daily intakes of calories and nutrients in the two groups are shown in table 2. There was an increase in consumption of 906 calories and 39.4 9 of protein per day in the supplemented group during the study compared to basal levels. This was highly significant (p < .001). The increase in carbohydrate intake was due to the increased consumption of cooked rice (staple food), which was eaten together with the supplemented dish.
The anthropometric measurements of the mothers and their infants are shown in table 3. Although the increased weight of the mothers in the supplemented group was not statistically significant, the sum of skinfolds was significant (p < .001), No significant change in weight or in the sum of skinfolds was observed in the control group.
The infants' weight after two weeks was significantly higher than the corresponding basal values in both groups; but there was no significant difference between the groups in infants' weight gain. This may have been due to the short duration of the experiment.
Discussion
Supplementing the diets of undernourished Burmese mothers with an additional 900 calories and about 40 9 of protein (from 55 9 to 95 9) per day for two weeks caused a significant increase in breast-milk production. When the diets of undernourished Indian mothers were supplemented with protein and calories (about 1,000 kcal/day) for 10 days, the average milk yield significantly increased when protein intake was raised from 60 to 100 9 per day; an additional increase of protein intake to 114 g had no further effect on milk output [2] . A dietary protein supplement fed to Nigerian mothers also produced a significant increase in milk output; the increase was usually evident by the third or fourth day, and the maximum response was reached by the seventh day [3] . In a recent field study in Gambia, dietary supplementation of calories and protein had no effect on breast-milk volume, but the protein content was significantly increased [7] .
The effect of alterations in mothers' dietary intake on the protein content of breast milk is uncertain. Gopalan [2] reported that protein supplementation of the maternal diet caused a significant decrease in the protein content of breast milk, while Prentice et al. 17] noted a significant increase. Edozien et al. [3] observed no alteration, in agreement with our findings. Forsum and Lonnerdal [12] showed that a low protein diet as well as a high-protein diet resulted in a significant difference in the nitrogen and protein content of the milk of wellnourished lactating Swedish mothers.
The present study demonstrates that it is possible under field conditions to increase the breast milk output of undernourished mothers by dietary supplementation. Supplementation also brought about a significant increase in maternal fat stores.
According to Gopalan [41, the remarkable ability of poor women to breast-feed their infants successfully over prolonged periods should be considered a valuable asset to be preserved and protected. The question has to be considered from the point of view of the mothers as well as the infants, however. Gopalan reported that successful lactation may be achieved at the expense of the undernourished mother's own tissue. Thus the basic problem with regard to infant feeding in poor communities should be directed toward improving maternal diet, so that mothers will be able to provide more breast milk without depleting their tissue stores.
